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n. Solution by the PROPOSER. 

A complete polygon of n sides is formed by n intersecting lines, and 
the first question is, how many lines will join the points of intersection of n 

intersecting lines, n lines can intersect in 9 — - points. Prom each of 

these points there can be drawn the other — ^-= — - — 1 lines. Therefore, from 

— ^-5 — - points, — *-_- — - -~ — - — 1 , of which, evidently, only half can 
be taken; consequently, the required number of lines is i(n+l)n(n—l) (n—2). 
Since each line drawn from — *-s — - points cuts n—2 lines, we must subtract 

2 — - (n—2) from the last result, in order to obtain the number of diag- 
onals of a complete polygon of n sides. Therefore the required number of 
diagonals is 

i(n+l)n(n— 1) (w-2) -hn(n-l) (n—2) 
=hn(n-l)(n-2)(n-S), 



or, more briefly, 3(^ J. 



Also solved by Jeannette Brooks and A. H. Holmes. 



CALCULUS. 

362. Proposed by PROFESSOR L. E. DICKSON, Ph. D., The University of Chicago. 

Find an algebraic integral of 

LCy"+ [18L (s-x 2 ) -2kC] y + [L (|A - lOx) -8k (s - x 2 ) ] y=0, 
where L=2kx+3s-k\ C=12sx-4x a —t, k* -6sk 2 —tk-3s 2 =0. The roots 
of the determining equation are 0, — i for a root of C=0; 0, 2 for a root of 
L=0; and 1 and f at infinity. 

No solution of this problem has been received. 



303. Proposed by C. N. SCHMALL, New Yerk City. 

/I (fa; 

/ n — * !' ex P ress -^ i n terms °f Gamma-functions. [Part 
of ex. 39, p. 474, Bromwich's Theory of Infinite Series.] 
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I. Solution by JOSEPH A. NYBERG, Student, University of Chicago. 

In the integral 

(1) u = f x^i l—x* 1 y-Hx 

u 

make the substitution, of = y. Then 

dx=^-Hy,\ X y Z%:z{ 
Therefore, 

(2) u =— CyW-Hl-y)»-Wy= — B (—, v) 

P ** P \ P I 

by the definition of the beta function. Using the formula, 

_r(a) r(b) 



(3) B(a, b) 
we get 

(4) u-- 



we get 

1 r{x/,j.) r{v) 
,j. r[(x/,,)+ry 



(4) is the solution of (1) in terms of gamma functions. 
On putting ^=4, <*— 1, p=4, we have 



C 1 dx _ ,r (t) r(h) 
Jm/ri-xM""""* rm 



oVU-x*) 4 r(|) 
Proofs of the formula, 



* (a, 0) r(a+b) 



(a+b) 

are found in Byerly's Integral Calculus, p. 114; in an article by A. Prings- 
heim in Mathematische Annalen, Band 31 (1888), p. 480; and in N. Niel- 
sen's Hankbuch der Theorie der Gamma Funktion, p. 148. 

II. Solution by FRANCIS RUST, C. E., Pittsburg, Pa. 

Let x 8 =sin<£. Then dx= n ° . , . .. . Hence, 

2 |/ (sm<£) 
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A=i/%in-*rf cos* d*=lB(l, D-i ^^gj^ =hV(«).Y^ y 

In elliptic integrals, using Legendre's notation, A=h/(2)F I (W2) 
=1.311029. 

Also solved similarly by James A. Whitted, and the Proposer. 
304. Proposed by H. C. FEEMSTER, York College, York, Neb. 

Reduce axyp i + (x 2 —ay s —b)p-xy^0 to Clairaut's form, and hence 
solve the equation. 

Solution by OLLINE CEUICKSHANKS, Bowling Green, Ky., and S. G. BAETON, Ph. D., Clarkson School of 
Technology, Potsdam, New York. 

Expanding and factoring, 

apy(px—y)+x(px—y)~bp, (apy+x)(px—y)=^bp. (I) 

Let x i =u and y s =v. •'• 2xdx=du and 2ydy —dv. 

_dy __ x dv 
dx y du' 

Substituting this value of p in (I), 

/ X s dv \ l axy dv , \ _ bx dv »„,, 

\y du }\ y du ' / y du' 

Multiplying (II) by y/x, 

dv y*)(*^+i) = ^. (m 



du / \ du ) du 

Since x 2 =u and y i= v, (III) becomes 

, dv w dv . .. ,. , dv /T -r,.x 

iu -d^- v){a -du- +1) = b lM- (IV) 

, dv 

. dv du 

du dv . ,• ' ' 

he bc~ 
>'-v=uc — t; hutv^y 2 andu=x 2 . .'.y 2 =cx* j^:. 

Also solved by A. H. Holmes, who substitutes for p, xz/y t and then differentiates the resulting equation. 



